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In the Specification 

[0002] Currently available automobiles often have a seat with various 

controls whereby the position of the seat may be adjusted to accommodate 
individual seating preferences. The controls may include an adjustment for an 
armrest and a back member. Initial armrest armrests were designed to be 
moved from an in-use position that is parallel with the base or bottom of a seat 
to a non-use position the that is parallel with the back member. Later the 
armrest was armrests were attached to the back member and the adjustment 
for the back member expanded from a substantially vertical position to a 
substantially horizontal position with respect to the base or bottom of the seat. 
Unfortunately, the alignment of the The armrest Fcsponds to mirrors th3 
alignment changes of the back member and as a consequence when the back 
member is in a horizontal position, the armrest may be located at an inclined 
angle with respect to the base or bottom of the seat. US Patents 5,702,157, 
5,984,416 and 6,663,180 disclosure various components for adjusting the 
armrest to provide for selective alignment with respect to the ba?e or bottom, of 
the seat. While the disclosed components provide for selective adjustment, the 
strength of the adjusting structure is limited through a single engaging pawl 
with a gear. 
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[0003] It is an object of this invention to provide an armrest retained on a back 
member with a mechanism to lock and retain the armrest in a desired position with 
respect to a base or seat bottom as [a] ib§ back member is rotated between a 
substantially vertical and a horizontal position with respect to the base or_seat 
bottom . 
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[0004] The armrest has a housing that is defined by a U-shaped member with 
parallel first and second side walls,, each of which have tjas a first end and a second 
end and with a first [an] opening adjacent the second end. The housing is located 
on the back member by a first pivot pin that extends from attached to the back 
member that that oxtends and passes through the first opening in each of tne first 
and second side walls such that and ao a result the first end of the housing may 
pivot with respect to the first pivot pin. A first plate is fixed to the first pivot pin and 
is located in a first plane between the first and second side walls. The first plate has 
a peripheral surface with an arcuate segment removed there from to define a first 
stop and a second stop that correspond GOffespendiog to a desired limit l imit s of 
rotation of the housing with respect to the base or seat bottom. A second plate is 
also fixed to the first pivot pin and located in a second plane between the first plate 
and the second side wall. The second plate has an arcuate surface thereon with a 
first plurality of teeth thereon that extend from a first location associ a t e d aJlgpgd with 
the first stop on the first plate to a second location aocociotod aligned with the 
second stop on the first plate . A first lever has a first end that is attached to the first 
side wall to define a cantilevered beam and [to] position a second plurality of teeth 
adjacent saki toa second end thereof with the on said first plurality of teeth on the 
second plate. A second lever that has a first end and a second end is located in the 
housing by a second pivot pin located between a first end and a second end. The 
second lever has an oval slot located adjacent the second end for receiving a ball[. 
The] such that the second pivot pin locates the ball adjacent the second plate with 
the ball held in tangential engagement with the second side wall and in contact 
engagement with the first lever An actuator member that Is attached to the first end 
of the second lever receives an input force that causes to - caus e the second end of 
the second lever to pivot about the second pivot pin and move the ball along and on 
the second side wall such that a force is applied to the first lever through the contact 
engagement such that the first lever is laterally moved toward the first side wall as a 
function of the resiliency of the cantilevered beam . Lateral movem ent of the second 
end of the first lever moves and oorrocpond i^ gly movo the second plurality of teeth 
out of meshing engagement with the first plurality of teeth and into an a l ign e d on th e 
fire t - plote alignment between the first stop and the second stop on the first Plate. 
When the second plurality of teeth are aligned with on the first plate, the first end of 
the housing may be moved by pivoting about the first pivot pin to a desired 
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alignment with respect to the base or seat bottom . When the end of the housing is 
at a desired alignment with respect to the base or seat bottom, the input force is 
removed from the actuation member and the internal resiliency of the cantilevered 
beam returns the second end of the first lever into perpend icular alignment with the 
first pivot pin such that the second plurality of teeth again mesh with the first plurality 
of teeth to retain the first end of the housing in the desired alignment with the base 
or seat bottom. 
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[0005] An advantage of this invention resides in a robust locking mechanism 
for an armrest that is attach^ to a back member wherein a plurality of arcuate teeth 
are in meshing engagement with corresponding arcuate teeth on a plate fixed to a 
pivot pin on [a] the back member. 
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[00061 I* > 9 further object of this invention is to provide an armrest that is 
attached to a back member the may be rotated and retained in a parallel alignment 
with a base or seat bottom rotating when the back member is rotated between a 
vertical position and [to] a horizontal position. 
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[0010] Figure 4 is a sectional side view taken along lines 4-4 of Figure 3 

wherein the armrest is located in a fixed position on the back member and is in 
substantially parallel alignment with the base or bottom of the seat; 
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[0010-1} Figure 4a is a view of a stop plate for the retention arrangement of the 
armrest of Figure 1; 
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(0027] In the illustrations of the various embodiment a same number is used to 
identify identifies a same component i s uood thoroin without further detail unless 
some functional difference is achieved. 
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[0028] Figure 1 is a schematic illustration of a seat 10 having an armrest 12 
that may be selectively adjusted from an in-use position that is approximately 
parallel with the a bottom or base 11 of seat 10 to a stowed or rest position that is 
approximately parallel to the back member 14 of seat 10. The back member 14 as 
illustrated in £i§we Figures 1 and 2, may be may be rotated from a position "A" that 
is approximately perpendicular with the base 11 of seat 10 to an extreme position 
"C" that is approximately parallel with the base 11 of seat 10. The armrest 12 is 
secured to the frame work of the back member 14 by a pin 16 that extends therefrom 
and as shown by the dashed lines,, the pin 16 travels in an arc with respect to the 
base 11 of seat 10 as the back member 14 is moved between a vertical position "A" 
toward a horizontal position "C'\ In order to provide support for the arm of an 
individual, it is desirable to be able to adjust the armrest 12 to a conformable 
position and most often this comfortable position is in a plane that is parallel with the 
base 1 1 of seat 1 0. When the back member 14 is located in an extreme position "C" 
that approaches the horizontal plane with respect to the b ase or seat bottom 1 1 
should an individual attempt to return from a horizontal position to a vertical 
position a force is often applied to the armrest 12. Such a force can place extreme 
stress on an armrest 12 that may damage the position retention components. The 
present invention, provides for a robust structure that is capable of withstand 
withstanding such a force as applied to the armrest 12 even shou ld such force that 
may approach 150 pounds before any stress would affect effect the retention 
components. 
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[0029] In more particular detail, the armrest 12 as best shown in Figures 2-9 

is defined by a U-shaped housing 1 8 with parallel first 20 and second 22 side walls 
each of which that each have a first end 24 and a second end 26 with an opening 28 
located adjacent the second end 26. The housing 1 8 is located on the back member 
14 by tbe pin 16 e xt e nding passing through the o poning opening 28 in each of the 
first 24 and second 26 side walls such that the first end 24 of the housing 18 may 
pivot with respect to pin 1 6. 
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[0030] A first plate 30, see Figure 4a. is fixed to the pin 16 and js located 
between the first 20 and second 22 side walls. The first piate 30 has an arcuate 
segment removed therefrom to define a first stop 32 and a second stop 34 such that 
when installed on pin 16,. the first stop 32 is aoc ociatod with defines a limit that end 
24 may pivot toward back member 14 and the second stop 34 fe-asse oiat e d wit h 
defines a limit that end 24 may pivot toward the base or bottom 1 1 of seat 10. 
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[0031] 


A second plate 36, see Figure 4b, is fixed to pin 16 and is located 


between the first plate 30 and the second 22 side wall. The second plate 36 has 
aftd a peripheral surface with an arcuate segment 38 with having a first plurality of 
teeth 40 thereon that extend from a first location 42 to a second location 44. The 
first location 42 is matched and aligned with the first stop 32 and the second 
location 44 is associat ed matched and aligned with the second stop 34 on the first 
Plate 30 . The first plate 30 and the second plate 36 are fixed to pin 16 and 
correspondingly move in [an] a same arc as the back member 14 is moved between 
the a vertical position to a horizontal position as illustrated in figwe Figures 1 and 
2. 
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[0032] A first lever 48 has a first end 50 that is fixed to the first 20 side wall at 
a location adjacent the first end 24 of housing 18. The fir st lever 48 when fixed to 
the first 20 side wall defines 4©-defiee a cantilevered beam that align s wjth a second 
end 52 i n a pos ltteR that is positioned in perpendicular alignment with [to] pin 16. A 
guide pin 54 that extends between the first 20 and second 22 side watt walls is 
located in an opening 55 on the second end 52 of the first lever 48 to assist in 
preventing the second end 52 from rotating out of m a plane with respect to the fixed 
end 50. A s e cond plurality of - toet h- 56 - arc looatod on the The first lever 48 has a 
peripheral surface adjacent the second end 52 with a seco nd plurality of teeth 56 
thereon that mesh with the first plurality of teeth 40 on the second plate 36. The 
mean radius of the first plurality of teeth 40 on the second plate 36 and the mean 
radius of the second plurality of teeth 56 are different and while they mesh,, a 
sufficient clearance is provided to allow the cantilever beam to laterally move 
without binding and - yet defin e while providing substantially total engagement there 
between. 
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[0033] A second lever 58 that is associated with the actuator 72 has a first 
end 60 and a second end 62. A pin 64 that is rotainod in the first 20 cido woll and 
tho co cond 22 side wa ll paooos - through tho The second lever 58 is located in 
housing 18 bv a Din 64 that is located between the first 20 and seco nd 22 side wall 
and passes through the second lever 58 between the first end 60 a nd second end 
62 to define a pivot poin t. A and a guide 66 that is attached to the second 22 side 
wall engages the first end 60 of the second lever 58 to hold assist in holding the 
second lever 58 in parallel alignment with the first lever 48. The second lever 58 
has a circular slot 68 that is located adjacent the second 62 to receive and retain a 
ball 70. The location of pin 64 within housing 18 is such that ball 70 is positioned 
adjacent the second plate 36 x in tangential engagement with the second 22 side wall 
and in contact engagement with the first lever 48, as shown in Figure 8. 
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[0034] The actuator 72 that is attached to the first end 60 of lever 58 has 
sufficient length to extend past any covering for housing 18 aed to permit an 
individual to provide a farce fof that unlocks un l ocking the a retention arrangement 
whereby and mov e the armrest 1 2 may thereafter be moved . 
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[0035] In a rest position, the components of the armrest 1 2 are engaged as 
shown in Figure 4 with the first 40 and second 56 teeth meshing to prevent the 
armrest 12 from rotating with respect to the back member 14. The armrest 12 ]s 
designed to provide support for an provid o c comf ort t o r e st th e arm of an individual 
seated on the base or seat bottom 11 of seat 10, When an Individual desires to 
adjust the position of back member 14 with respect to the base or seat bottom 1 1 of 
seat 1 0 A an input force is applied by an individual through actuator 72 to the first end 
60 of the second lever 58 that causes the second end 62 of the second lever 58 to 
pivot about pin 64 and move ball 70 along the second 22 side wall such that a force 
is applied to the first lever 48 through the contact engagement with ball 70, see 
Figure 9 , th a t . This force causes the first lever 48 to laterally move toward the first 
20 side wall as a function of the capability of the flexure of the resulting cantilevered 
beam to bend such that the second plurality of teeth 56 move out of meshing 
engagement with the first plurality of teeth 40 and are align e d into an alignment on 
the first plate 30 between the first stop 32 and the second stop 34, as illustrated in 
Figure 6 . Thereafter, such and the first end 24 m a y th e r eafter mav pivot en about 
pin 16 and be moved to a desired alignment with respect to the base or seat bottom 
1 1 of seat 1 0. On termination of the input force applied by through actuator 72 to 
end 60, the internal resiliency of the cantilevered beam defined by ef the first lever 
48 returns the second end 52 of the first lever, 48 to a perpendicular alignment with 
pin 16 such that the second plurality of teeth 56 adjacent end 52 again mesh with 
the first plurality of teeth 40 on plate 36 to sustain and retain the first end 24 of 
housing 18 in a desired fixed alignment with respect to the base or seat bottom 1 1 of 
seat 10. The second guide 54 t-hat engages the first lever 48 prevents to prevent 
radial movement of the second end 52 with respect to the second plate 36 that 
would permit the second plurality of teeth 56 from being radially moving moved out 
of meshing engagement with the first plurality of teeth 40 and as a result 
substantially the entire arcuate length of the second plurality of teeth 40 remain 
engaged to hold the first end 24 in the a desired fixed alignment that may be 
selected anywhere between the first stop 32 and the second stop 34 on the first 
plate 30 that an individual chooses tt^t wjll provide support and comfort with 
r e sp e ct to plac e for resting an arm. 
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[0036] In an effort to simplify the armrest 12, an armrest 12a was developed 

that is identical to armrest 12 with the exception of the second lever 58 that was 
modified to define a lever 158 as illustrated in Figure 10, 11, 12 and 13. In armrest 
12a, the ball circular slot 68 in lever 58 was eliminated and ball 70 was replaced by 
a semi-spherical projection 170 that was designed to extends toward the first side 
wall 20 and be located adjacent end 162 of lever 158. As in arm rest 12, the The 
pivot pin 64 extends through lever 158 and locates the semi-spherical projection 170 
adjacent the second plate 36 and in contact with the first lever 48 at point 1 72 as 
illustrated in Figures 11 and 12 that is below the apex 174 of the semi-spherical 
projection 170. The end 162 has a plurality of tabs 164,164' that engage the second 
side wall 22 and with guide 66 hold the lever 158 in parallel alignment with side wall 
22. The armrest 12a functions in a similar manner as armrest 12 in that an input 
force applied by through actuator 72 causes lever 158 to pivot on pin 64 and move 
end 162 such that a force is applied through the semi-spherical projection 170 as 
the point contact moves from point 172 toward the apex 174 in a manner as 
illustrated in Figure 13 to radially move end 52 of the first lever 48 toward the first 
side wall 20 as a function of the capability of the flexure of the cantilevered beam 
defined by the first (ever 48 to bend such that the second plurality of teeth 56 are 
moved move out of engagement with the first plurality of teeth" 40 and thereafter afe 
aligned on the first plate 30 between the first stop 32 and the second stop 34, in a 
manner as illustrated in Figure 6 and th e reaft e r a ll ow such that the first end 24 of 
housing 18 may te pivot on pin 16 and be alignment with respect to the base or seat 
bottorp 1 1 of seat 10. 
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[0037] Figure 14 illustrates an embodiment of armrest 12b that is derived from 
armrest 12 by modifying the first lever 48 to define lever 2481,] and modjfvinq the 
second plate 36 to define plate 236 and to eliminate plate 30. In more particular 
detail, lever 248 has a first end 50 and a second end 252 with the first end 50 being 
fixed to the first side wall 20 adjacent the first end 24 of housing 18 such that, lever 
248 te-define defines a cantilevered beam. Lever 248 has an opening 258 adjacent 
the second end 252 with a plurality of inwardly extending radial teeth 270 that 
extend around the entire circumference of opening 258. Plate 236 is fixed on pin 16 
and it tee has a plurality of outwardly extending radial teeth 240. The mean 
diameter of the outwardly extending radial teeth 240 and the mean diameter of the 
inwardly extending radial teeth 270 is such that they mesh but have a sufficient 
difference to allow for lateral movement of the cantilever beam defined by lever 248. 
In armrest 12b when wtth end 50 js fixed to side wall 20, the end 262 2§2 of lever 
248 is located in a perpendicular relationship with pin 16 such that the inwardly 
extending radial teeth 270 and outwardly extending radial teeth 240 are aligned in a 
same radial plane, as shown in Figure 15. When it is desirous to move armrest 12b x 
an input force is applied to through actuator 72 that causes the second lever 58 to 
pivot about pin 64 and move end 62 such that ball 370 tangentially engages side 
wall 22 and provides a force through the contact with lever 248 that moves te the 
apox 1 74 of ball 370 7-O-such that end 252 laterally moves toward side wall 20 as a 
junction of the flexibility of the resulting cantilevered beam and correspondingly 
movo the inwardly extending radial teeth 270 are moved out of meshing 
engagement with the outwardly extending radial teeth 240, as illustrated in Figure 
16. With inwardly extending radial teeth 270 located around pin 16, end 24 of 
housing 18 may be rotated 360. degrees to any position that would be comfortable 
for an occupant located on base or seat bottom 1 1 of seat [1 2] 10. When a desired 
position is achieved, the input force applied through on actuator 72 is removed and 
the internal resiliency of the first lever 248 defined b v the resulting cantilevered 
beam returns the second end 252 to perpendicular alignment with pin 16 where the 
inwardly extending radial teeth 270 return to a total mesh assure with teeth 240 to 
hold the end 24 in a fixed position with respect to the base or sea t bottom 1 1 of seat 
1£ backmombor 44 . In returning to the perpendicular alignment, guide 54 assists in 
assuring the meshing of the teeth occur as it may be necessary to apply a small 
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r 

adjusting input if the teeth are located in a position that is in-between the individual 
apex of the plurality of teeth. 
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[0038] The armrest 12b was modified to define armrest 12c by combining 
lever 58 and actuator 72 into a unitary actuator assembly as illustrated in Figure 17. 
This actuator assembly includes lever 358 that has a first end 360 that extends past 
guide 382 and a second end 362 that extends past a second edge of guide 382 
toward the top 1 9 of the U-shaped housing 1 8. Lever 358 has a cylindrical opening 
or slot 368 that receives a ball 370 and tabs 374,374' that engage the base 384 of 
guide 382. When guide 382 is attached to side wall 22, ball 370 tangentially 
engages side wall 22 and a portion thereof is in contact with contacts lever 248 as 
illustrated in Figures 18 and 19. When an occupant desires to adjust armrest 12c, 
an input force is applied to the first end 360 of lever 258 that causes cau s ing lever 
358 to slide within guide 382 and mtt ball 370 to roll on side wall 22 while at the 
same time laterally moving the first lever 248 toward the first wall 20 as the contact 
engagement of ball 370 with lever 248 increases moves toward the apex of the ball 
370,. to move the inwardly extending radial teeth 270 out of meshing engagement 
with the outwardly extending radial teeth 240 in a manner as illustrated in Figure 16. 
With inwardly extending radial teeth 270 located around pin 16, end 24 of housing 
18 may be rotated 360 degrees to any position that would be comfortable for an 
occupant of base or seat bottom 11 of seat 1 0 se at 12 , When a desired position is 
achieved, the input force applied to en end 360 is removed and the internal 
resiliency of the first lever 248 defined bv the cantilevered beam returns the second 
end 252 to perpendicular alignment with pin 16 where the inwardly extending radial 
teeth 270 mesh with teeth 240 to hold the end 24 in a fixed position with respect to 
the base or seat bottom 1 1 of seat 1 0 back - member 1 4. 
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